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Purpose: The purposeof this work is to testthefeasibili ty of MRSI integration into braintumorRT planningusinga custom-built
MRSI headphantom aswell asa casestudy.

Method and Materials: A special MRSI headphantomwasconstructedwith spatiallywell-definedtubeinserts.Each tubecontains
different pre-determinedconcentrationsof metabolite solutionsthatmimic different degreesof braintumorburdenandwereimmersed
in a backgroundsolution thatemulatenormalbrain metabolite levels.The3D MRSI data wereacquiredon a Siemens3T TRIO TIM
scannerusingPRESS(point resolvedspectroscopy)sequence with TE/TR: 135/1510 ms,16x16x 8 matrix,FOV: 16x16x8resultingin
MRSI voxel sizeof 10x10x10mm3. Registrationof MRSI (gray scale DICOM) datawith planningCT andcreation of metabolite-
derived target contours wereperformedon Pinnacle treatmentplanning system.Targetcontours createdusingMRSI-derived tumor
metabolicabnormalitieswerecomparedwith thosecreatedbasedon morphological(T2 andT1 contrastweighted) MRI scans.

Results:TheCT-MR (T1) registrationaccuracywasfoundto bewithin 1 mm, with no spatial distortion during MRSI. Registration
errorswere foundin the TPSdueto field-of-view sizeandorigin differencebetweenstudies. Thesewerecorrectedusinga simple
algorithm to determine thetranslation. Re-scaledMRSI pixel valuesallowedautomatedsegmentationof metabolic ratiosandwere
consistent with thoseidentifiedon thecontrol consoleof theMRI scanner. Whenappliedto a clinical case, a 42 cc (or 58%)reduction
in thetreatedvolume of thePTV waspossible, assuming theCNI ratio of 2.5 includedall microscopicextensionof disease requiring
theboostdose.

Conclusion:MRSI derived functional information canbeincorporatedinto RT planningfor braintumors well within theregistration
tolerance limits of currentplanning process.
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